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Abstract It describes a project supporting element with a permanent magnet, the usable equipment for the transport of ferromagnetic 
object at greater distances. 
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I. INTRODUCTION 
At various technological operations in engineering and 
manufacturing of construction crane to transport iron 
components commonly used electromagnetic clamping 
plate. These, however, during its activities require the 
power supply for the electromagnet. In this work is 
presented first part of the feasibility study for the project 
clamping plate, equipped with a set of supporting 
elements with permanent magnets. The supporting 
element with a permanent magnet (SEPM), however, does 
not need for its activities supply of electricity, which often 
greatly simplifies the handling of transport. It is describes 
the design of the SEPM, is formulated his mathematical 
model and subsequent computer model, made discussion 
of results is implied and later assumed direction of further 
development. 
II. FORMULATION OF SOLVED TASK 
 
Fig. 1. The arrangement of SEPM 
Basic arrangement considered SEPM is shown in Fig. 
1. Its basic elements are cylindrical permanent magnet 1, 
inserted into the ferromagnetic sheath 2. On this magnet is 
wound coil 3. At the moment it runs off SEPM release 
current pulse generated by capacitor discharge. This 
capacitor is placed on the camping plate 6, together with 
the SEPM. Casing 2 is to the non-magnetic clamping plate 
6 fastened its flange and any number, according to 
specific technical requirements. 
To fix the ferromagnetic transported load 7 to the 
clamping plate 6 is sufficient to approach the board with 
the SEPM in the vicinity to the transported load 7 (at the 
distanceδ, see Fig. 1). The force arises 
( )
m,z,7 off G0  > F I F=  (see Fig. 3), where GF  is the weight 
of the transported load 7, or parts thereof corresponding to 
one SEPM under consideration in the clamping plate 6. 
The release of the transported load 7 from the clamping 
plate 6 is necessary to reduce the drawing force 
m,z,7F  of 
SEPM so, that ( )m,z,7 off G0  < F I F≠ prevailed gravity 
loads 7 against to the attractive force of SEPM. This is 
done so that the coil 3, which is wound on the permanent 
magnet 1, bringing the previously mentioned short-term 
(∆t ≈ 0, 01 s) release current pulse 
offI . This pulls causes 
a short-term partial demagnetization of permanent magnet 
and thus decrease its attractive force. 
 
III. MATEMATICAL MODEL OF MAGNETIC 
CIRCUIT CONTAINING SEPM 
General equation describing the electromagnetic field 
in the SEPM, as shown in Fig. 1, according [1], [2], has 
the form 
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where for magnetic vector potential the equation hold 
true 
( )0 0 0 φ = 0 + 0 + ,A r zr  zA ϕ                     (2) 
From equation (1) can be easily obtain the specific 
forms of equations describing the magnetic field in each 
sub region considered definition domain of  SEPM. 
Vector of attraction force generated by the considered 
SEPM is then, according to [2], given by 
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IV. NUMERICAL SOLUTION AND DISCUSION OF 
RESULTS 
Numerical solution of a mathematical model 
considered SEPM, whose shape is described in paragraph 
3was carried out by FEM with program QuickField 5.0 
[3]. For the calculations were considered permanent 
magnet form rare earth with powder technology (Fe, 40% 
Co) [4], the nonlinear construction carbon steel 12 040 [5] 
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and the coil of copper wire, Nz = 680, Dv = 1, mm, κ = 
0.785. For illustration a few obtained results are 
presented. 
A. QUALITATIVE RESULTS 
By comparing Fig. 2a and Fig. 2b can be a perception 
of the effect of a demagnetizing current pulse 
offI  in the 
coil 3 on the magnetic field of considering permanent 
magnet 1 of the SEPM.  I tis obvious that at sufficiently 
strong current pulls 
offI  ( off   63 A,I ≈ ) there is 
complete suppression of the magnetic field of permanent 
magnet (compare the Fig. 3). This would lead to its 
destruction and is therefore technically unacceptable (see 
also paragraph 5). 
 
Fig. 2a.  The magnetic field of permanent magnet 1 without causing a 
current demagnetised pulse Ioff   (δ = 2 mm,  Ioff = 0, scale 7 10-5 Wb/m) 
 
Fig. 2b. Permanent magnet 1 demagnetization effects by action of a 
current pulse Ioff  (δ = 2 mm,  Ioff = 63 A, scale 7 10-5 Wb/m)   
B. QUANTITATIVE RESULTS 
Let us define value of demagnetization by the 
relationship 
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In Fig. 3 is a characteristic of the considered SEPM. 
Hence it is clear that for 
off m0 0I d= → =  valid for the 
intended permanent magnet 
m,avrg 1 TB ≈  and the 
corresponding attractive force is.
m,z,7 210 NF ≈ . Then 
for the selected safety interval 20 NF∆ =   is the 
maximum weight G,max 190 NF ≈  that can be raised with 
SEPM under consideration. If, by contrast, used the off 
current 
off 54.5 AI = , which corresponds to 
m,avrg m0.5 T 1B d≈ → ≈ , attractive force of considered 
SEPM is reduced to  
 
             Fig. 3. Quantitative scheme operating mode of considered SEPM  
                        (δ = 2 mm, I. ≈ F m,z,7 ,  II. ≈ B avrg) 
 
m,z,7 57 NF ≈ . This corresponds to (with the same 
20 NF∆ =  ) minimum weight, which is due to the 
gravity separated from the considered SEPM 
G,min 77 NF ≈ . Then the work interval considered 
SEPM, ie the interval at which it can find the weight of 
transported loads 7, is 
work G,min G,max ,F F F∆ ≈  in the 
given case 
work 77,  190  N. F∆ ≈ It is assumed (see 
also paragraph 5) that the demagnetization 
m
1d ≈  
( ( )m,avrg  1 0.5  TB ≈ → ) considered of a permanent 
magnet is still reversible and does not lead to his 
destruction. 
VI. CONCLUSION 
The present study show how the implementation of the 
supporting element for the transport of ferromagnetic 
object that its activity does not need a power supplies. 
Further work will focus on electric circuit design 
generating demagnetizing current pulse as a discharge of 
capacitor. It would also be appropriate to interpret the 
process of partial demagnetization of permanent magnet 
as a movement of working point at the demagnetizing 
branch of the hysteresis loop. 
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